Ultrastructural study of the neural microcircuits in the sensory epithelium of the paratympanic organ of the chicken.
The paratympanic organ (PTO) is a sensory organ located in the medial wall of the tympanic cavity of birds. The organ looks like a small tapering vesicle, and is equipped with a sensory epithelium formed by supporting cells (SCs) and Type II hair cells (Type II-HCs). The function of the PTO has not yet been precisely defined. The prevailing current hypothesis is that the PTO assesses the air pressure exerted on the external surface of the tympanic membrane. The PTO could may thus function as a barometer and, in flying birds, also as an altimeter. The afferent synapses of the PTO of chicken were described in detail in a previous paper. Reciprocal synapses between efferent nerve endings (ENEs) and the HCs were also observed, suggesting the existence of local microcircuits. The aim of this work was to provide a more detailed ultrastructural description of these microcircuits in the PTO of chicken. We observed for the first time: (1) reciprocal synapses between the HCs and the afferent nerve endings (ANEs); (2) presence of two distinct types of ENEs; (3) reciprocal synapses between the HCs and both types of ENEs. Overall, these results indicate that a complex processing of the incoming sensory signals may occur in the PTO. This thus suggests that the PTO may perform more complex functions than those supposed until now. We hypothesize that the PTO could have a role in the low-frequency sound perception.